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ON THE SEBIES SPECTRA OF THE ELEMENTS

This peculiar relation suggests a general law for the occurrence
of transitions between stationary states.  Thus we shall assume that
even when the quantum numbers are small the possibility of
transition between two stationary states is connected with the
presence of a certain harmonic component in the motion of the
system.  If the numbers ri and n" are not large in proportion to
their difference, the numerical value of the amplitudes of these
components in the two stationary states may be entirely different.
We must be prepared to find, therefore, that the exact connection
between the probability of a transition and the amplitude of the
corresponding harmonic component in the motion is in general
complicated like the connection between the frequency of the radia-
tion and that of the component.   From this point of view, for
example, the green line Hp of the hydrogen spectrum which cor-
responds to a transition from the fourth to the second stationary
state may be considered in a certain sense to be an "octave" of the
red line jffa, corresponding to a transition from the third to the
second state, even though the frequency of. the first line is by no
means twice as great as that of the latter.  In fact, the transition
giving rise to H$ maybe regarded as due to the presence of a har-
monic oscillation in the motion of the atom, which is an octave
higher than the oscillation giving rise to the emission of Ha*

Before considering other spectra, where numerous opportunities
will be found to use this point of view, I shall briefly mention an
interesting application to the Planck oscillator. If from d) and (4)
we calculate the frequency, which would correspond to a transition
between two particular states of such an oscillator, we find

> = (n -7i )ft).

.(13)

where n' and ri' are the numbers characterizing the states. It was
an essential assumption in Planck's theory that the frequency of
the radiation emitted and absorbed by the oscillator is always equal
to co* We see that this assumption is equivalent to the assertion
that transitions occur only between, two successive stationary states
in sharp contrast to the hydrogen atom. According to our view,
however, this was exactly what might have been expected, for we
must assume that the essential difference between the oscillator
and the hydrogen atom is that the motion of the oscillator is simple
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